The present study aimed for the isolation and characterization antimicrobial metabolite producing Streptomyces sp. from the Dolphin Nose hills, Nilgiris, Southern Western Ghats, India. Primary screening of the strains towards antimicrobial activity guided to select a novel Streptomyces sp. (ERINLG-51). Routine microbial identification steps, morphology, biochemical characteristics and 16S rRNA analysis confirmed the strain as Streptomyces sp., ERINLG-51.
Introduction
Soils have been the predominant reservoir for the isolation of actinomycetes, particularly the genus Streptomyces (Oskay 2004) and soil microbes have been regarded as important sources of biologically active compounds (Donadio et al., 2002) . The occurrence of bacterial resistance to a number of antimicrobial agents is becoming a major health problem worldwide. Secondly, the increasing use and misuse of existing antibiotics in human and veterinary medicine and in agriculture has further aggravated the problem. Several attempts have also been made to prepare novel antibiotics against antibiotic resistant microbial infection. Existing literature reveals that almost all groups of microorganisms including bacteria, actinomycetes and fungi produce antimicrobial substances as they move into the diverse ecological units. A large number of antimicrobial compounds have been isolated and characterized from filamentous bacteria, actinomycetes and many lead compounds from this group of bacteria have acquired a status as potential antimicrobial agents in medical practice because of their antagonistic effect against clinically important pathogens (Donadio et al., 2002) .
Streptomycetes, the Gram positive filamentous bacteria, are widely distributed in a variety of natural and man-made environments, constituting a significant component of the microbial population in most soils (Watve et al., 2001 ; Raja and Prabakaran 2011). Among actinomycetes, around 7,600 compounds are produced by Streptomyces species (Raja and Prabakaran 2011) . Streptomycetes are known to be producers of many secondary metabolites with antibacterial, antiparasitic, antifungal, immunosuppressive and antitumor proper-ties (Demain 1999) . In the present study antibacterial and cytotoxic activities of ethyl acetate extract extracted from Streptomyces sp. (ERINLG-51) was assessed.
materials and methods

Isolation of Streptomyces sp.
For the isolation of actinomycetes, soil samples were obtained from the Dolphin Nose hills (Nilgiris) (Southern Western Ghats), Tamil Nadu, India. Starch casein agar medium was used for the isolation of the strains (Balachandran et al., 2012a). 
morphological and biochemical observations
16S rRNA gene amplification and sequencing
Genomic DNA of ERINLG-51 was isolated by the methods of Streptomyces DNA spin kit-MB 527-20pr from Hi-media. The 16S ribosomal RNA gene was amplified by PCR method using primers 27f (51AGTTTGATCCTG-GCTCAG31) and 1492r (51ACGGCTACCTTGTTAC-GACTT31) Balachandran et al. (2012b) . The amplified sequences were sequenced and checked for the similarity using the BLASTn. The 16S rRNA gene was deposited in the genbank with KF006410 as the accession number. The phylogentic tree was drawn by comparing the similar Streptomyces strains (Tamura et al., 2007). .
Primary antimicrobial screening
Primary antimicrobial activity was evaluated on modified nutrient glucose agar medium (MNGA) by the cross streak method against various pathogenic microorganisms (Valanarasu et al., 2009 ).
Extraction of antimicrobial metabolites
Culture inoculate of the isolate ERINLG-51 was taken in 500 mL erlenmeyer flasks containing 150 mL of Micromonospora media (glucose-10 g, starch-24 g, peptone-3 g, meat extract-3 g, yeast extract-5 g, CaCO 3 -4 g, pH-7 and H 2 O-1000 mL) and incubated at 30 °C in a shaker for 10 d. After 10 th day the culture broth was centrifuged at 8000 g for 20 min to remove the biomass. Equal volume of ethyl acetate (1:1 v/v) was added. The ethyl acetate layer was removed. The process was repeated thrice and the combined ethyl acetate extract was washed with little water. The extract was dried over anhydrous sodium sulphate and distilled in a rotary evaporator and the brown residue obtained was finally dried in vacuum (yield-5 g).
Test organisms 2.6.1. Bacteria
The following bacteria and fungi were used for the experiment. Enterobacter aerogenes (MTCC 111), Pseu- 
Fungi
Candida albicans (MTCC 227), Malassesia pachydermatis and Aspergillus flavus. All the fungal cultures were obtained from the Department of Microbiology, Christian Medical College, Vellore, Tamil Nadu, India.
In-vitro antimicrobial assay
Disc-diffusion method was done to determine the antimicrobial activity of the crude extract. (Balachandran et al., 2013 ). 
Determination of minimum inhibitory concentration (mIC)
Minimum
Results and discussion
We have isolated 33 isolates from different soil samples of the Dolphin Nose hills (Nilgiris), Southern Western Ghats. Among the 33 isolates ERINLG-51 isolate showed good antimicrobial activity in our preliminary screening (Fig. 1) . Active culture ERINLG-51 was subjected to morphology and biochemical parameters. ERINLG-51 isolate was Gram-positive, filamentous, substrate mycelium was present, color of the aerial mycelium was grey, the spore chain was white and pigment production was present (Table 1) . ERINLG-51 showed good growth on medium amended with sodium chloride up to 9 %. The temperature for growth ranged from 25 to 37 °C with optimum of 30 °C and normal pH of 7. Utilization of various carbon sources by ERINLG-51 was indicated in table 2. ERINLG-51 showed sensitivity towards ciprofloxacin, gentamicin, ampicillin, streptomycin, cephaloridine, erythromycin, vencomycin, amikacin, penicillin, rifamycin and norfloxacin ( Table 2 ). The 16S rRNA gene amplification and sequencing results confirmed that the strain belonged to Streptomyces species. The total nucleotide sequence was 1075 bp (Fig. 2) .
Active culture ERINLG-51 was subjected to fermentation using Micromonospora media and extracted with ethyl acetate. Ethyl acetate extract was subjected to antimicrobial and cytotoxic properties. Ethyl acetate showed good antibacterial activities against bacteria and fungi (2 mg/mL) ( Table 3 ). The zones of inhibition were: 16 mm against B. subtilis, 15 mm against S. flexneri, 15 mm against P. vulgaris, 14 mm against M. luteus, 13 mm against K. pneumoniae, 12 mm against P. aeruginosa, 12 mm against E. aerogenes and 12 mm against S. aureus. The minimum inhibitory concentration values of ethyl acetate extracts were: 125 µg/mL against S. flexneri, B. subtilis, M. luteus and P. vulgaris (Table 4) . Antimicrobial screening revealed that Micromonospora medium was a very good base for the production of antibacterial compounds. The optimum temperature of 30 ºC was found to be effective for growth and pigment production (Duraipandiyan et al., 2010) . Streptomyces galbus (ERINLG-127) was isolated from the soil samples of the Marapalam forest, Nilgiris, India and ethyl acetate extract showed good antimicrobial activity and led to isolate the 2,3-dihydroxy-9,10-anthraquinone as the active principle (Balachandran et al., 2014b) . Balachandran et al. (2014c) reported that Streptomyces sp. ERINLG-01 was isolated from the soil sample of the Doddabetta forest, Nilgiris, Tamil Nadu, India. Ethyl acetate extract showed good antimicrobial, antioxidant and cytotoxic properties. Normally antibiotic production was higher in medium having glucose (1%) as carbon source. (2014) reported that ethyl acetate extract extracted from Streptomyces lavendulae strain SCA5 showed good antimicrobial activity (MIC value of 31.25 μg/mL), antioxidant activity of DPPH-IC 50 507.61 ± 0.66 μg/mL, hydroxyl radical-IC 50 617.84 ± 0.57 μg/mL, nitric oxide-IC 50 730.92 ± 0.81 μg/mL, superoxide anion radical -IC 50 864.71 ± 1.15 μg/mL and also showed good cytotoxic properties. P. aeruginosa has emerged as one of the most problematic Gram-negative pathogen, with an alarmingly high antibiotic resistance rate (Bacq-Calberg et al., 1999; Savafi et al., 2005) . Our study showed that the ethyl acetate extract was active against P. aeruginosa. This activity might be due to their ability to complex with bacterial cell wall (Cowan 1999 ) thus, inhibiting the microbial growth and the membrane disruption could be suggested as the mechanism of action (Arvind et al., 2004) . The ethyl acetate extract showed cytotoxic activity in vitro against A549 lung adenocarcinoma cancer cell line. It showed 72% activity at the dose of 1000 µg/mL with IC50 value of 600 µg/mL (Fig. 3) .
Conclusion
Streptomyces sp. (ERINLG-51) was isolated from the Dolphin Nose hills, Nilgiris, Southern Western Ghats, India. Among the 33 isolates ERINLG-51 showed good antimicrobial activity in preliminary screening. ERIN-
LG-51 subjected to fermentation and broth was extracted using ethyl acetate. The ethyl acetate extract tested against antimicrobial and cytotoxic properties. The ethyl acetate extract showed good antimicrobial and cytotoxic properties.
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